Spectrophotometnic and cytochemical methods were used to investigate the localization and/or the sensitivity of phosphatase activities in aldehyde-fixed beet leaves and membrane fractions.
Because of the unique pH response of each enzyme and their different localization, we condude that they cannot be entirely "nonspecific." The spectrophotometnic pattern of AlP hydrolysis differed from that of p-nitrophenol phosphate in that it deaeased at pH 5. 0-5.5 and was greatly inhibited by 10 mM sodium fluoride; however, both activities were on the plasma membrane.
Therefore, we conclude that these activities repre-
Introduction
Lead precipitate-based cytochemistry is a widely used technique which has been employed to study acid phosphatases (Gomoni, 1952) and ATPases (Wachstein and Meisel, 1957) . Several drawbacks to this technique are known to exist.
For example, both glutaraldehyde and formaldehyde fixatives, which must be used to enable the cytochemical reagents to diffuse into the cells, are known to be inhibitory to many phosphatases (Anderson, 1967; Ernst and Philpott, 1970) , with formaldehyde being the least in- 
Results

Spectrophotometric Analysis ofActivity in Tissue Pieces
Our investigations showed that the level of phosphatase activity was directly related to the concentration and type offixative which was used to prepare the tissue (Table 1) ( Figure  1 ) peaked at pH 6.0, with lessen amounts of activity being present under more acidic or more alkaline conditions. In contrast, the PNPase activity ( Figure   2 ) showed a broad peak at low pH values and then gradually decreased with increasing alkalinity, with a "shoulder" ofactivity evident between pH 7.5 and pH 8.0.
LUCAS
BGPase activity ( Figure  3 ) also peaked at pH 6.0; however, in con- and to pH ( Figure  6 ).
In some experiments, the effect ofincluding as much as 40 mM 
In some instances, the sieve elements contained lead deposits comparable in size to those in the parenchymatous vascular cells; however, in no case did we observe sieve elements and/or parenchymatous vascular cells that contained larger lead deposits than were present in the mesophyll cells of the same tissue piece.
PNPase activity at pH 7.25 appeared in the same cellular locations as did the ATPase activity ( Figure  15 ), and was also very cvident at pH 5 . 5 . PNPase activity did not, however, seem to require Mg2 .
Occasionally the tonoplast, and more frequently the cell wall, displayed lead deposits. Lead deposits in the mesophyll cells were similar in size to those found in the vascular bundles and, as with ATP as substrate, deposits on the plasma membranes of sieve elements were only as large as, on in most cases were smaller than, those present on the plasma membranes of other adjacent cell types ( Figure  16 ). (1), tonoplast. Figure 9 . Mesophyll cells in tissue incubated with p-nitrophenyl phosphate. Lead deposits (arrows) that resulted from enzymatic activity were most extensive on cells that were near the cut surface (CS). On cells located further away from the cut surface, the amount of lead deposition was much decreased (darts). Original magnification x 2900. Bar = 5 m. Figure 10 . Mesophyll cells in tissue incubated with ATR Lead deposits formed as a result of enzymatic activity were present on the cell wall (CW), plasma membrane (PM), and tonoplast (1). Compare these deposits with the lack of such deposits in the control tissues (Figures  7 and 8) .
Original magnification x 13,600. Bar = 1 g m. Figure 11 . Tissue incubated with ATP. Note that the lead deposits (darts) on the xylem (X) secondary wall thickenings near the cut surface (CS) are much larger than those on the thickenings in the more interior portions of the tissue piece (arrows). Bundle sheath cell (BS). Original magnification x 1600. Bar = 10 m. Figure 13 . Mesophyll cells in tissue incubated in ATP. Lead deposits were primarily located on the plasma membrane (PM), with lesser amounts present on the cell wall (CW) and the tonoplast (1). Original magnification x 1700. Bar = 10 pm. Figure 14 . Tissue incubated in ATR Amount of lead deposition on the plasma membranes of bundle sheath cells (B) was generally equal to that on the plasma membranes ofthe parenchymatous phloem cells (P). In contrast, the lead deposits on the plasma membrane ofthe sieve element (5) were relatively small. Unlabeled arrows indicate the position of the plasma membrane in each cell type. Original magnification
x 5600. Bar -2 m. Figure 15 . Mesophyll tissue incubated in p-nitrophenyl phosphate. Lead deposits were located on the cell wall (CW), plasma membrane (PM) and, to a lesser extent, on the vacuole membrane (VM). Original magnification x 2600. Bar = 5 Mm. Figure 16 . Tissue incubated in p-nitrophenyl phosphate. Lead deposits located on the plasma membrane (dart) and tonoplastofparenchymatous phloem cell (P) were relatively large compared to those on the sieve element (5) 
